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Abstract of JP72621 57 

PURPOSE:To provide the neural network and 
the integrated circuit for this network which 
secure a high operation precision and have a 
small circuit scale and can be highly integrated 
by delaying a signal pulse to execute the 
multiplication of synapse coupling load. 
CONSTITUTION :Data inputted to a neuron 

model is converted from a binary expression to ( 

an expression of the pulse interval between a - ' 
reference pulse and the signal pulse by pulse 
generating circuits 141 to 14n after being 
subjected to logarithmic conversion by look-up 
tables 131 to 13n. Next, the signal pulse is 
delayed by a synapse coupling operation part 
to execute the multiplication of synapse 
coupling load to data inputted to the neuron 
model. Thereafter, data multiplied by the 
synapse coupling load is converted from the 
expression of the pulse interval between the 
reference pulse and the signal pulse to a 
binary expression and is subjected to 
exponential conversion by look-up tables and 
is inputted to the neuron model. 
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fi}E4>fc< 1 1) 1 9C9-a-D>tf;H:^l.tA*t 
* 2 jtftir J: 0 3£££n&x-* ££&© 

7x%Gffim<Dm&*ttm/vvx%&^mz£r>%£2 
ntcmmvixzmm-zaz z. t \z ± o tesi-rsfcj&ro 

4>& < £ t> 1 0©5^7X*i!rg-Wf R<b, 

/Wl*£HE^/tn';*i©/WaWMIfc«fc*a£#& 
2i!RfcJ:*Sfflfc«»r*fc»0^fc<i:t>ir>©2 

C © 2 0 lEiftUfcx-^^liSc^T 

*fc*©il>&<<i:t>10©ii&&&*R<!:. 

SflkftBlE*©-^-^**;/ 
MWSH4] 4>fc<it>l:3©/W;*Aa<Bfc. 

«E/wxxa*fcttiE«*/wxfflA«£**n-?n 

i&E/< )vx x ass t t»E«^^ m**gi©Mic^n 
-en i o^»x*nTWBB«iK»u*jaK:i(B»«n 
t*d, ^a-o^i^NX^-rsr-^^-r^^ 
*7x»a*a©***a*/wx ctfc 

*a t c t znmt-rz *y?7x&&m*® 

[***5] tt£E*W. 
tfelO©XA5-1'><h, 

-***«itEfflr^/^xia*iBfc i o^o«BK«tiT* 

tctb<D'}>fc< t%l~30=r—$ nxy-1 > t> 

»E*>^-^is^adi*R)Wt5!ifcffxanT*o. m 
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EXA 9-f > tlWEx-* A'X 5-f >i**n-Wl»» 
T*ft»©*fc < 1 t> 1 "3©Sat9-< > t C t 

tWEir-^/tX7'f>t©MK:»XSnT*D» WE 

ta*©^^< tt> i :>©* 

trsaa* 5 E«o^^x»^a»iHi». 

[«**7] MES/^yxttGaJMNS**. fl^/M, 
10 X*aa^*fc»©»e#p***fc;:i«1tafc*- 
-5 »^ 4 ft V> 6 © V vf tt# 1 o (CE«© 

[ft** 8] ME«>:*-7x«fca*^a*** Hfc, *> 

a$a 7 e«os/^-^xis^«»0is. 

fc* tjaasn&xAx-^s 2 itsrcas-rsfca© 

BWH/fcOtJ/m KHft***fT5fc*©*fc< 

-r 5fc&©4>&< tt> i t5©»»3a^#at, 

m^/vvx£<D/vvz.mm-c$mtz>ftsb<D4>i3:< tt 
i ■Do^x«^atts«A&ctftwati-*=. 

30 3.-uytmM&. 

imxm i o ] m&mitt^ vmxm 8 ov^rn* 1 

olcE«©->±^Xi|g^SdfllI»t, 
«*«9E«©=3.-n>SWHiSt*«ATa*Ci 

[5SW©i¥iHI^IJiBJ] 
[0 0 0 1] 

[0 0 0 2] 
[«E*©SHf] 

tbTU. -i-D>^xJU^©X*x-^i3<ir/ttl^ 
[00 03] 

[f60J*WftbJ;5frsg|S] bjJ»Uft*t6, r©- 

5^ aa*w«©**<fc*«»icj:DfToTv»fc©T?, 
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[0 0 0 4] xfc. -a.-vm-V hy-^icii. xV 
^^EKCkS'boewc'b. 7xP^®ftt::<fcst> 
co, #7*n^@BI;:.kSfe©*;fcf4A-K'j7x7T« 
ft<y7 h£x7K:££t>©a<&So 7 

>*5^©A*a*43J:tftfiAa**7^nyaEfc 
±oas-r*oT, @K««*^S^SH. a#aa# 

**UT^*. 5t7^-D^lHl?StC 5 fcSX3.-7;i' 
*«yb<7-^4> -a-P>^x;WMZ>A7JM^45<fctf 

m*»^*3Cic±o^-r*c!>T. «ft«a*#T*a 

•5. V 7 h^x7ir«k -5^0.-7;^ >y h7-^ 

[0005] *»wtt*>**nJBjftfc«*T&anfc , b 
y h «7-^te«ttf-t©fc*o@»ftji«-r* c tic* 

[0 0 0 6] 

[■RH**ft-r*fc»o#a] s*«iE*©-a-x 

jU^-y h>7-*tt. x-r ^*H*tJ:oT»j«anfc 

>*x>fc*n*ftAaan&<i>fc< t% i «±cor- 

-i^fc^^T, WE^i!t< 4% 1 ■D<0-a-D>tf * 
LTATj-f* 2 ii»lC<k DSS^nfcx-^ £*f& 
*«f*&»©J>J!i:<t , bl'30»ft«Sl^at. £© 
»**«^g!fc«fcD36»ly&ir--3'S2jt»C«fc**ii 

a* te^*xto^ mnitc 

WE- a - □ > tf;w: jt* t T A* f £ x- * ^© -> X 
7;* »-&*«©«* ft ttEW*»£¥afc«fc d&£3 

xtes-ag^aa* e hjtj sftfc?-^ *a*Aw;* ta 

£«3ii;:£&-r£&*©'>&< tt> ioco2ji&£&^ 

at. ;io2aa*a#afcj:Daab&7 ! -^*»a 
£&t* #:©©'>& < 1 t> i ^©ftaga^at *«* 

[0 0 0 7] J:©-3.-5;W^y h9-£T?t4> #f&£ 
Sl^a^i^T, na-D>^x;Kc*fUTA*-T55 i 
-^ft»*t*bfto*, *©x-*ft v 50 



#W¥7-2 6 2 1 5 7 

yxjs^j»*#ac«toT, a^/wx*jis§3-e\ - 

3.-n>*xJHC^bTA*-r-2>x-^^©vT^Xi!e 
«koT, ^x7Xi££#«©3lg£n;fcx-*ftg*P/1 

;px t a*/wa t ©/wx nsi t «fc «*a*> 2 aa 
KJ:*aaicaau aaaa^afcio-r, aaa* 

UT, ^-P^xVHCATJf £. 

[0 0 0 8] m-»i%2mm<D-3.-?)\'*y hv-t 
»4, a**i«2a© , bofc*^T, ae^x-^a^a 
a#a*». a#/^;vx*iiaa**&©©«sR^sa 

[0 0 0 9] £©-a.-5.>U*y h7-^T(4. jlSSii 
xlCioT. {g^A^XftiiSSIt-S. 

[0 0 10] m#m3BW.<D-*-7)l'*y 
tt. a*a2B«©*>®fc:&tvr» WE'>x7X*i!i£a 
*#a#, HI- ->T7X«g^a*ttfP©i:€«^ 
^XftfflrtLfcV><fc5K:-r5£©©P§S!X'r yxftfil*. 

[0 0 11] h7-^7?(4. MHx 

■i yxt^o-r, ^^a-&aa!0*-tfn©t*a^ 
;ux ftttiTj t fc ^<t 5 tc-rs. 

[0 0 12] W*S4E«©'>x7Xi(iS^S»l5ISSl4. 
'>&<tfel^©/^XA*«t, ^ifti^oB 
^/-Ul/XffiTJvSt. WfoVV7>\1imtM&fe*%>VV?. 

ia»«ts-€-n j en2v>icaaT*fc«6©i!ai, wis 

i ^^oaAsnTaEEaicw i/aataaanT* 
d> -a-p>^x;^A*-r-sx-^(c^-r^->r7 
xa^aawajisa^i'xsaaatts c t \z <t o 

^'T^75:«)© , >^< 1 OC'/t^fifiiWrfi 

[0 0 13] £©->x7Xilg£«j|[Il8-m, E^ts 
^3nfcvr77.iSg^tg[^atCj;oT, S/^MAA 

«icA**nfca^/^x©*n-?tiftji3g**, &m 

[0014] a**5fia©5'*7xi8aa»a»tt, 
«*«4Ea©'&©ic*viT. mtBECMt. -a«jw» 

E^^A*aK l -o-Jiffl&izWt'P^ th 1 o© 

o»««nr*o. / >^<tt>iet±©a*$i^«ci 

naat- *fc»©^<tt> io©aa9-r >tea* 
[0015] c©^t^»-&aaaa-ci4. ^atj^ 

>**tf#»«9-f >lc:<fcoT, */t^XA*«fcA 
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5 

CO 0 1 6] »**6B*©<>*7*8*ilWl3l§tt, 

nr*o, ttt&mmy^ >\zMLT&mz®ifoi£nit* 

CO 0 1 7] ilO->^^XlS'&SWHK-C»4. 
3l^*fflA©'f >/Wfc,fcoT, ^ft<t"bia± 

CO 0 1 8] »*«7ffi«o^^-^x«e^RDCIlIKtt, 

4 & V» 6 O V»1" 1 O fcE*© t> © 

CO 0 1 9] C©->^^«^JWHa»T?tt, SK»7 

CO 0 2 0] «*3l8C«©S/^^lt^«diria»tt, 
«*17E«Oft©fc*^T, ftE^^AifetSWf 
BW. JEfc, «>*:/;*ilS#|«#tfn©&*flr*/WA 
fcaaUfcV»J:5fc^&©©HB!A'f s^fcltATtt 

CO 0 2 1] C©->^-^»^«»B»Ttt, HKX-f 
yffcioT, 5/;f7xtt£«f«a*tfo©£*flr*/w 

CO 0 2 2] »*9[9E«©=3.-D>Kdi|[@Ktt, © 

\-h=r-9 £ 2 mc?W%$%tzJsbv>>»U <ttbl1<D 

2mmmmwLt, z-ozmwrnmrnz^mkhit 
^-^*ffisc^m-r§fc©©'>^< th i ^©»fta«i 

to**fctt**Lfc©1i->y ; E-f FH**St*fr3fc© 

>*fjncj: D3SlftUfcx-^s>t*ft«ift-rsfc©©^ 
d x iftbfcx-^ sa&t/'wx tfUj/WA ta/vvx 

CO 0 2 3] H©=a-P>*B|t®»-CH;, 2it»£& 

©/tjpx nunc «fc 2 it $cc ± 

u »fae«#*cj:oT. »&£&ufc©t>, =»- 

5T, 5 ! -^tJBJfc!lO»*fcl4«»l/fc©'65/^ i e-f H 
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*©x-*£, /WXS6£^Rfc<fcoT2iti&fc«fcS£ 

mzws&z. 

CO 0 2 4] W^ai 0E«©-a-7JV*y 

<Dfttb<Dmmt. w*«4^^L»^8©^Tn^i 

:31cE*©->^:/XIS£«&[eJ&£, tt*«9E«©- 
CO 0 2 5] CB^a-?**? h9-£©;fc©©lHi?& 

**«K:3HIH/fc©^ ffi»IBfc^RK:,koT, 
SILT, ni-D>^x;i/lCA©-T5 0 ^©©ft. -i 

^ £*Hfc£&Lfc©ft> /'WXfg^RtC.fcoT, 2 it* 

fc±**i(#&*9/WAfc«*wx£©/wai«jli 
\z zzmmiz^iDT-? *m&?z>. 

[0 0 2 6] 

[3tHKW KT, *»W©*»«fco^THiii*#J«L 
TBHHCttWT*. ftii, ZZfcfcHTtt. *^^©a 

co 02 7] mi<Dnmmv>mm 

CO 0 2 8] 01tt> »l©SWS«lc«*r:jL-9^ 

50 y hy-^c^^^^g-rt)©-?*^. **i®0ij©- 
-^A^ssiot, ^©x-a'A^ssi o©ta^$ 

A*tbBfS©iWrftff"5+IWJitbT©i«lcS«2 o 
C©^g«2 0©ffl*£A*fcl,»rJe©S*SfT 
5ffl#JI<hLT©«g&e3 0 £©ig|£g@3 0© 
ffi#£A#tL^n£^f -5ifc©©j^gg4 0 <h. 

cns^-^Aasai o, «*gfi20, 3o*«tr; 
mmwt4. o ft-tn-?niwfrr«fc»©«fpi!«5 o t 

47 CO 0 2 9] T-^Aj3igl 0©^Bg 

C 0 0 3 0 ] B2IS. x-* A©8B 1 0 ©fl&¥&«/& 
£gf*>©Ti&?>o x-*A*Jggl OTtt, MSW* 
7)V7 7«y h©lX*) S:tl»©gU^ (H 
T. afitLTtftKfS) KiMBU. ^n^tl©g|5»© 

CO 0 3 1] x-*A©2£@l Ott. afi©1t«*-€-n 

^*nsiSi-r5fc©©affl©^iS5fi^i , i ij,-- 

AtMXI HCtOWiSn&aH©?*-^*!^ 
50 •SfiaiJ-r^fcftCaH©!/^^! 2i.—. 1 2j,---. 



-650— 



(5) 



12i 12. t, 1/5>X£1 2i."«, 1 2i.»». 

12! ,•••, 12. iriO-^OMJiSSnT^D^n^tl 

7y^T— ^JH 3i, 1 3 2 , 1 3i 13 
. fc, *y97'9? s T—'Jfr\ 3i,«». 1 3 2 ,—. 1 3 

, ,•••, 1 3.fcio"3-p*r*;snT*^*tt-£n©ffl 
ac«i;tib!BT«**a^xbio (03#fig) 
Ka«fcfln*^xsi.—.Si.«»,Si s. * 

58*fSfc»Oafl©/m^36feia»l 4i,—, 1 4i. 
•••,14. ,— . 14. &*flA.Tto«. AAy/t-f* 10 

i nctt, ex, +-#-WfHf*^ 

CO 0 3 2] fclMMtT 1 1 1 1 1 
li ,••-, 1 1. , 2t,---, 1 22,---, 1 

2. .•••, 12. , #Jl"^77^T-^H3i,-, 
132,---, 13i 13. &&Zf&/Vl7.&£.®1& 

14i,-,14i,-,14i,-, 14. fit, ^-n-etl 
H-©*fj££WLT^5©T?, ttfiLLCCLTSi. BN* 

7 y 1 3 1 ft S fc/Wa»£|SIR 1 4 i $ a? 

f^tTttWr* (1 = 1. 2,—, a) . 
[0 0 3 3] HI 3 fit, 1 1 i , 1 

2 1 , )Wj{77^^7—f)Vi 3i *j:tXA»';*»sia 
bi 4. ©**wwi«ft*-r , b©"c**. wmsti i 

i fit, MfJ8B5 0©J&^firS^Tg^bfcff«S* 

LTisi =5 0X1 ogioRm 
LTui = Ri 2 1 
LTisi ; 7 H P-X fil&iffrf Sx-* 
Ri2i ;7^k7> {Vi?7s9\2\ ©fiHfrr-*) 



#H¥7-2 6 2 1 5 7 
1 1 0 0 1 0 0" (lOJtft 



* "ooooooo" *>e> 

TfitO^S 1 0 0) ©2j| 

[0 0 34] )V'j97v^7—rf)V\Zs fit, *Hk£& 
¥RfcLT0«1B**U **'JRAMm fc«k!)«j£ 
£ftTl>£. HO^tURAMisi fit, W?X*12i 
©tB^SSQo ~Qe IC7HWXA*S8ADo ~AD 6 ifi 
S«g$nT*50, 7Hl/^A**ADo ~AD 6 K17H 
U7.Ro -Re *U*Sn«t, 7KU"XRo ~R«C 
*Mfl3ttfcr-*LTo ~LT, £x-*tH#«Do ~ 

d 6 ^e>a*-rsfe©T*?.. «uramih ©#7 

K l/XRo ~R 8 tCtefflStlSx-^LTo ~LT 
6 ft. 7 H 1/7 Crfcfe"&l/5>X* 1 2 1 ©#8x- 
^) Ro ~R 6 t&UZmtm&ZliVT^Z. -£©*f 
&m%&&Uzm? (#ttt*i Oit&lcT^t*) . 
iClfc^ViT, 1/^X^12. ©fi^x-^Ro ~R 6 

w.t, Wi2,---, Wu,—. w. b ©*»ffla*jn#j!!!Si 

K**-r-5iltC**. lUT-fit, MT&sm 
Kl4i TWn*xSi StH^r^^fi:, a&pnna 

n> Ti ' t ( t tiiEPMa© 1 ¥<&) # 1 1 ~ 1 0 1 

[0 0 3 5] 
Ki] 

+ 26 (R121 *0) 
(Ri2i =0) 

* [0 0 3 6] 
[SI] 



7 KUXR12 
/ 12(D \ 


T K l/Xl:fttt 
t5f-^ LT13: 




too 


126 

• 


it 
♦ 


• 

10 


• 

76 


51t 


» 

1 


» 

26 


♦ 
• 

101t 


0 


0 





[0 0 3 7] nfrTMScM&l 4 1 fit, /WX38£#8 

7 s -* * 2 Jtft££&*9l»&SV/Vl*Bii <h®*t/1 
;WXSi £©/t>k*WB (-rft^^s^P/t;^ Bi 0 

£©©&©•?&£. £©/WXSMfe|§lHU4i fit, *P 
y^SSCLOCK©CLOCKfi^©Sffe±*tDCJ; 
D. 7y7 , #£>h£M#rt£7 tfy h©7y72/$> 
^UCNTui £ftffa>-5. 777 P #$>*UCNT 
mi fit, ;ky^7y^x-y;H 3t ©tfttSgDo ~D 



50 



(#ffilil0iSai:TS^) 

6 #S7v:/#*>hW#l»®*«7>h«LT» ~LT 

"1111111" (10JHBCT12 7) (Cft^tffi± 
C A R R Y ZIUJ]? -5 ttl*« C A R R Y t £W L- 
T^*. 7y^*^>^UCNTi4itt. Mfftt 
g5 036»6SET_UCNTflHJ*tA*a*l*n-]<J| 
LOAD&^l/TV^. I(DSET_UCNT^B, 
T-^SlDo ~D 6 ^©^^X-ffiLTo ~LT« ©^S 

[0 0 3 8] /WXf8£lHn& 1 4. fit. icfc, AND 1 
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9 

mi £t!*.T^£. dCDANDlm tt, 7y7*;*77> 
^UCNTui CfMENABLEttllWWS 

>^UCNTm. ©CLOCKfI-*t ; £:3£^±tf7-;/7*;<7 
^>h«rMS&^-&-5)t*<Z)"feOTa&^. AND lm © 

^i©A^^fci«, and2i4, cotatim^mnx 

t^S, AND 2.4. li, JH?7yyf-^H3. © 
ffl^LTo ~LT 6 (D^iiSO^a^tDLTo ~L 
T« *t-T^T "0" ©t^ft^f "0" fcttirtU AND 

ii4i ©m^s "o" trz>z.t\z&*)7y7iivy2 10 

UCNThi OXVyhmftZMMt-fZTzirXDhW 
AND 1 14 1 ©81 2 ©Artiste. 7Vy7yu 
y^FFui (Dffl^QASiSSntHS. 7 '.)>;/ 7*7 
n«>7 , FF.4, «W^115 O^SA^iiSETCa 

ft. ORmi ^5>A^«CLEARHlt^*tA^$n^> 
"0" fcRJtanSJcifcftoT^*. o 
Rn. te> mi©A*^lC7y7 r *1'>^UCNT J 4 1 

(om^sgcARRY^, m2<Dxt>m\zmmmm5 o& 
gE^snriJO. ffi±tf«^CARRY*«tr;u-fe5/ h a? 

ll^RESET£S®£i^<£5e&oTU-2>. Tfcfc 
^. 7U ^77Du/7FFi4i tt> S2pA;i/7.Bio^A 
TJ^nSt. AND2i4i ©tti#7J* " 1" 5 ::<!:£ 
T-y7*7>^UCNTi4. ©#7>M!jf££ 
£fcy-fey hft^RESETfciimb.tffi 
^CARRY^ORui £;fhLTA*£n3£, 7^7° 
*7>^UCNTi4, ©*7>h!!n¥^«^tf^fci!5 
©t>©T&S. 

[0039] x-^atjSsi o^e»tb*-r^x 
Wu, Wi 2( ---, w.j,---. wib^-fs-Aji^Si ©a 

S. tmi$/Vl7.Bio t<D;VlXfflmTi ' t*tot^ 

&Tft< 1 1 tsnx^s©**. ^©r.j.-D>iti[ 

823i,23i,"*,23j 23b ©7'Js/7*7U 

y7*F F23 u 1 , F F231 1 2 FF2311) FF 

2311b (07#H) tSip/^XBio t#ffl-^;t;ivxD 4? 

St • , Ds 2 • dsi • DSb * tarn 
mizxti^n, ±y ht>7V7*mft\zfto^jsz®m 

[0040] $.&mm2 oomis. 

[0041] a 4 »» &gga 2 0 ogfrmmfczm- 

*>©?&£. ^mmU20H\t. A*«Si,S 2( — , s 
. S. ir^Ux-^A^Sl 0fr£A?j3n£ 

it^/^XSi, S 2 ,---, Si S, £. 1fi*©^3L 

-D>i£gffB (KT. bfliUTBMHf*) 2 3i.2 3 

2,---, 2 3 ( 2 3b K-en-enaEu £cia- 50 
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D>«*«2 3i, 2 3 2 ,---, 2 3 f 2 3b Tfffit 

©i£g£ tfc©*^©ife*<£il»gia 3 0 fc#bTffl» 
?Z. 

[0 0 4 2] S5ggB2 0tt. #A**Si.Si.— , S 
. S. <hb<a©^JL-D>i t t^2 3i, 2 3 2 ,-- 

-, 2 3i 2 3b (D^xtimt^n^enm^zm 

ffitZ>Tz*b<DWM2 1 1, ^A*^Si,S2.---,S. , • 
•-. S. t«=a-D>JW*2 3i,2 3i,-,2 
3, 2 3b t©Wt^n-?tlffA$n^aXbiB 

©->^-7Xife^#^2 2n, 2 2,2,---, 2 2u,-- 
-, 22m ; 2 221, 2 2 2 2 , 2 2 2) ,---, 2 
22b;22,i, 22i2,---. 22ii,---, 2 2 . h ; 2 2 
.1, 2 2,!,-, 22, ),-•-, 2 2.b t. rftfeOi/i"? 
*8£aMM52 2 n. 2 2 i2. 22u,-, 2 
2tt; 2 22i, 2 2 2 2, 2 2 2 j » • 2 2 2 b;22 
ii, 22.2, 2 2 . j , 2 2 it ; 2 2.1, 2 
2.2,---, 2 2.j,---, 2 2.b©tfi#£A#£U3fit© 
ta»*ff5fc»©b<@©-a.-0>tSgg|52 3i. 2 3 2 , 
•-,2 3) 2 3b t*«*TV»*. #A7J«Si, 

Si,"«. S, S. tt, x-^AAgSl 0 ©tB*J 

«Vi,Vi,-«,Vi V. Cr^*)^7-y7*7> 

^UCNTli.UCNTh.-.UCNTl. U 

CNT1, ©&tii?jif&) ci-^-sSsttsnTv**. 
[0 0 4 3] E«82 1«, -*B»«»ftA*«Si,Si." 
•, S. S. IClO^^Sn&a^CAA^-f 

>2 1 li, 2 1 l2,---, 2 1 1 . 211. t, — 

^SBrit.^ 2 3., 2 3 2 ,---, 2 3j 
2 3b ©A^tlt3^0S^nfeb*©x-^A*7 
7-f>212i,212i,-,212i 212bi 
&A7J7-f>2 1 li, 2 1 1 2 ,---, 2 1 
li 2 1 1. tt. 6x-^A*;*7f >2 1 2i, 2 

12i,"*,2 12i 2 12b KftL^tH?n£M 

•r*J:3ft:ER«nTt»-B. £©> SATJ^-f >2 1 1 

1. 2 1 12,---, 211. 2 1 1. «, -tn-en* 

T-^/U7-f>2 1 2i, 2 1 2*,"*, 2 1 2i 

2 1 2b(i> -tn-tft^nwicipfffcEatsnT^ftc 

tWILk SIC §A*5-f>2 1 li, 2 1 I,,- 
•, 2 11i 2 11. t#f-^UM>2 12 

1, 2 1 2 2 ,---, 2 1 2 j 2 1 2b av^ttl 

[0 0 4 4] ft*. =&A*7-f>2 1 li, 2 1 l2,«--, 
2 1 li 2 11. i:#r-3'/U7'f>2 1 2i, 

2 1 2 2 ,---, 2 12. 212b t\t. zn^nm 

-(DffitfUZ&Q&mZtlT^ZOX, i:T(iA*7'f 
>2 1 li tf-i';U5'f>2 1 2i t©««^© 
*J*fcft*b-aK9iTS (i = 1, 2,---, a;j = 
1, 2,--, b) . 

[0 0 4 5] A7371'>2 1 1. tx-^A'7,7-02 
1 2i tli. *<D3mffiS.®\Z^TffiH ! 7'(>2 1 3 
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i . \z\t, ->i-7zm-&mn& 2 2i,^ mm\zw Aan 

TV>*. f-^U7-f>2 12, tv-^Xig 

£«»«22,, tOflJCtt. «7-f^r-KOR«J»*r* 

&a6©*- ?>nu2*tniw<<>rt-*2 1 4n*». 
*tt5-f >2 1 3ute^bitwk:#xsnT^*. «o 

T\ f-^/U5^>2 12i CDSa^figiClJ, r- 
*ttX9-f>2 12j C(lttl£'*"S4H > >/W2 1 4 
u, 2142J,"-, 214u,"«, 214.j©#aftffi 
("J-ftto^^Ty^JSlft) 2 1 5 i «»»«SnTW 

[0 0 4 6] i5li *~>*7;M»ft**«2 2ti, 2 
2i2,"« ( 2 2ij , 22i>;22ti, 22!i,-, 
2 2 2l , 2 2 2b ; 2 2i 
•, 2 2 1 1> ; 2 2 1 1 , 2 2tz , '• 

22n, 22i2,---, 22ij,-- 
222 ,'", 2 2 a j , — , 2 226 
2 2n,-, 2 2 n, ; 2 2,i, 

•, 2 2.,,«, -en-en^-o«j«s*UTv>5©T. 

[0 0 4 7] v^^Xig^Sg52 2,iH. 5^7*11 

asm ofr&Aasnfcfc^/ni^si £->+7xifg 
w. i tc^jSL/t^fWTi 1 1 tcimmzvz z. t\z 



12 



2 2 1 2 , ■• 
22,,, 



22\ it " 
*, 2 2ii 



&->+7X$i!i£ 



, 2 2 i b ; 2 22 1 , 2 
2 2 1 1, 2 2i2,"% 
2 2,2,—, 2 2.j," 



[0 049] 
K2] 



H2) 



->^-^X«g^iS#gB 2 2 1 , tt. S^XlteffKWi j *» 
0JEi^<Ot#iCffi^/t^XS. ftWJg©«rlBTi i tfc*tt 
a««**fc*0«Ji*T2 2 In t, x^T'Xife^*^ 

Ti j = — 5 0 X 1 o gio I W.j I +100 

Tu= I W.j I 
[0 0 5 0] mm*'{y3-2 2 2 ll \t. >2 1 

3,i iztivmnzWAznT&r). irrvxtotmim 

ntfOVtZ&My-l >2 1 3u SXtfU ->+7X*S 

^w«wii3&«oan©i*8W5'f >2 i 3,i*SE«rr 

£«k5. MW8S5 0fc<kD©J«J3nT^-2>. m«u 
7X «g^aw, , # 0 © <!: t ©j«Pf US T , , t £*S 

ii<D&ti£ bT-f 2 1 4 , i T C?t£t> 40 

7it0©t^CD*SS;$gtr^ffT#-5. ->+7X 

8§-&8d?g& 2 2 , i k&^tiWwx s i zmmtztz 

WIT,, t (-f^^^aiM^2 2 1,, tMBBX-f ry?2 

2 2,, tt«fc0jBgf*^M) t->t^^iw,i 

t©^isw^<&. S2c^-r (fttttti oitst'Ta^ 
. £fc> ->^-^^-&#awi,fco^is:^L^^ 

[0 0 5 1] 50 



Z>rclb(Dmffl7.-1 y^2 2 2,, ifcfllAT^S. Tft*> 

w, , Si ©ajgfcJ: OHfransi 

5Cft5TV>«. JincJ:?). ^^X^it3¥6S2 2 

[0 0 4 8] a@*^2 2 lutt. $«71'>2 1 3u 

jo \zttvmmzwA2nT^z> mm%?2 2 i,, ic«, 
Aa*iNfcA*an&fi*/uasi ««jitttDo ~ 
Dita^anfcemiTii t«w-ass-a-cm*»ou 

(rjlMl^fflT, , t ©ff*Ti j tffflflSiV 5 0 * 6 A»a 

nfc©*»a«iwTfc#*a»/t^*tiiiHP*«5 o*» 

*6*WTi , t OlRftTi , tt. ->^^i»^«f*Wi , « 
K«THff«*TbTV»*. j£2[C:feV>T, ~>+7X^£ 

ffi«w,,£#»*ifc-rsaiijtt, ^+^x^^aw,, 

n-©aa(rjc^>. *aaM*T?ti, ->+7x*g-& 
tawii*-i oo~i oooiBraRjgu mmmmr 

1 j t 0 0 t~0 t t^-Si^tC, ^2©#S«r^Je> 



(Wu^O) 
(Wij=0) 



v'^-T'XlS^fiWij 
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36 fit, -i-n>S#^2 3i, 2 3 2 ,-- 

2 3b <D®&t£mf$.zm-r'b®-v&z>. 

-d>«g$2 3i, 2 3 2 .---. 2 3j ,■• 



14 



[0 0 5 2] I 
•, 2 3) 

&*5, a- 
2 3b fit, 

«fi±;i;:Tfit, ^a.-n>«^gK2 3) *\mhxm 

[0 0 5 3] -a.-U>mWU2 3i t», X-^A'X 



i ' fit, WiiXR,,, (1 = 1, 2,--, a) £*f&& 
&kfcfc©©i^<HB£aLT^-S>©T» 5U©W.|XR 

ffi#in#3:fcfii$#-f s j: t tc J: o i&$2tt5. 

[0 0 54] 
K3] 



Vj = g 



i-B 

Z Wij X Ri2i 

i-l 



JWfc»23j<DfH*'r--;* / 



S 
R121 
h 

[0 0 5 5] -3.-U>m&®2 3. fit. ft^/'WXD 

Sj • tas^wxBioto/wxnillTi • tfc«to 
a«anfc7 ! -i'«»Baeai'f*&»©**B»2 3 1 

i £, £&EJS&2 3 1i ©ffl**JH*SD#*fc«M»f 
S&»©i0iMUHH»2 3 2 j i, Ja^»[n]gS2 3 2 f © 

m&ftW®%i2 3 3, i, ->yt-f FttttSt*® 
&2 3 3) <D»Mtii%\ZfcCT;VV?>&&±-r%1ttb<D 
X)lZ%4i®i&2 3 4) £S«A.TV>«. "Tifrb^, * 
fUS^UCfeHTfit, JP^I§ISS2 3 2i tS^-f Fft 
ttigg|eI82 3 3) tfci»)r.a-D>€TJl'^IL 

[0 0 5 6] 07fit, X&Btt2 3 1i 
©T&S. &&0SS2 3 1) fit. flWWXDS. * t 

£LT©#£>*2 3 1 1) £, A'7>^2311i fc 
±9$|j££nfc#'}>hffiCNTo ~CNT> 

1 2, &«ft;!tTb>3. 

[0 0 5 7] i3V>$>2 3 1 1. fit, i'D-^SCLO 
CK©CLOCKffi^©3i-fe±*tl!3tJ;0 "1 1 0 0 1 
0 0 1" (1 0iH8r?fit2 0 2) 
MJgrrS 8 tfy h©^>*^>^DCNT 2 3in 
AT^*. ^^^^DCNTnm fit. fUfqgtt 
5 0fr£^>#?>h|fitel$©;t;<7>h<l "110 0 
10 0 1" ^A*^nSx-^«Do ~D 7 £, #>7> 
hffiCNTo ~CNTr <£tB*-r-5*^>hffi^Qo 

fit. (OTP8S5 0frSSET_DCNTif^*tA 

^^n-SP-F^LOAD^WUT^S. SET_DC 
NTfg^fit, x-^«Do ~D 7 ^©"1100100 



•>m KMR 

* A#gfi 10 © U 5? X * 12i ©«^f-r - * 

^>hM»«rO*f>Mt "nooioorit m 
f/WXDSi * ts«P/t;^Biot©/i;i^7.raRiT J 
a? • ta*«A2 o i fv&zzt\zm-j^T&ibt>tiT^ 

[0058] *-?>^23 1 1) fit, y<y>jj'} 

>^DCNT 2J id ©^^hWSfriffiENABLEfilffl 

**Q««»««nT*D. «^ "i" ^m^rsittc 

i0y^>*^>3'DCNT 2 3i 1 ) ©CLOCKf^S 

&s±tf. «^ "o" sto^-r^^tUckoy^^o 

>h**±3tf*7yy:77ny:/FFiiiii £«;LT 
V>£. 7'J?7 r 7D'^FF !! ..i fii. ®'#SS5 0^ 
£ A*« S ETl;S*/^B,o tfAJjZftZ £*©rt 
» mmUfi "1" ICRfiStU ORnui J(J»SA*J|CL 

EARicfliWA*an*trt«tt««t "o" tawe* 

n*«k5fi:ft:oT^*. ORnui fii, §11 ©ATjSgfi: 
35ft, ^2©A*«»cMWg* 
5 0#t. *3©AAJ|fca'tf>'**>*DCNTii l i, 
Offl*jBBORROW3j«Sisai*nT*0, {g^/WXD 
S. ' . UtyhWRESEmtflSfDOTBO 
RROWSaas**J:5fi:3a:oTV>*. ffc*>-5, 7 
ijyT^ny^FFjjin fit, gip/WABiotfA*;* 

nst, ^«»*9>^dcntjiiii ©#7>Mif£ 

ET*fcl4«#DflHJBORROW*»ORi»m 
TATjSn-St, ^>*-»^DCNTiiiu ©*«^ 

[0 0 5 9] {$n/VVXDS> ' t&&/Vl>7>Bi<>t<D 
/VVXfflmTi ' tt, y«7>*C7>^DCNT as ni 

©*>7>hfiicNTo ~cnt 7 tammt* m\Z.7K 

[0 0 6 0] 
[^3] 



5tf 
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&M¥7- 2 6 2 1 5 7 



15 




16 


{g-if/^l/XDSj'i: 


* q > h n 

CNT231 lj 
(7 K V X ) 


T If \j X If Us, tfc 
/ p 1/ A k f9 W 


It 


201 

• 


10000 

■ 

• 


« 
« 

51t 
• 


• 

151 

• 


1000 

• 


♦ 
• 

lOlt 
• 


• 
• 

101 


100 

i 
• 


♦ 
• 

I51t 
1 • 


• 

51 
• 
* 


• 

1 A 

• 


* 
♦ 

201t 


• 

i 

0 


1 

0 



[0 0 6 1] ^^7^^7-^2 3 121 ti. 
•J RAMjaizi rC«k98tJj£3nT^5. CO^tURA 20 

M2S121 ft, ^>*'J'>^DCNT231I1 ©#£>h 

liitli&Qo ~Q 7 .crKWAAfciBADo ~AD, #8 
mznT&Q. 7HUXA*>SADo ~AD 7 (C7h*W 
X Cr&fc>ti#'}>hffl) CNTo ~CNTi #A7l2 
tt-Si. 7 H l/XCNTo ~CNTi KHWft3nfc5r- 
?LTo -LTis^X-^tBA^Do ~D 13 *&tB;*rt 
£t>©T&-5. ^^URAM23i2i ©&7KVXCNT 

0 ~CNT ? t*&*fiSnSx-^LTo ~LTuri. * 
£>h«CNT« ~CNTr tS4lr^-rW^S^UT 

5©«. ^Sc^^nrv^Wu Rm.Wsi R122, 
WuRi2i w.jRi2. &bt\zh£-?fztb'V<b 

•5. 
[0 0 6 2] 
K4] 

LT23l2i=10 (CNT2311i_1) /m 

LT2312J ; 7 K 1/ X icte#j* *-r-* 
CNT2311] ; 7 KUX 

[0 0 6 3] 13 8, J, »MglUK2 3 2, ©St^gf 40 
h<D-C&2>. M$Si.%®&2 3 2) -^(DXil^Ao 
^A^'NOA^S/tri^WA^Bo ~Bis t .^©A 

*©v»rn*»-^?fta*i-r*fc»©«Ria»2 3 2 1 

1 <h, — #©A;*J«Ao ~Ai3*.^N<DA**Hfi^©A^ 
SBo ~Bi3.»^CDA^ICMtliaStSfc.iM»1- *fc* 

z>mm&m2 322, »M3?s§2 322, omz 

&ftTZfzl!><Dl<P7>i?2 3 2 3) tft«*TV»*. 

[0 0 6 4] S*?@?S2 3 2 1i tt, A#*$Ao ~A 13 
^OA**fetiA*^Bo ~Bn t .^OA*©^Ttl^ 
ffl*tf**>*«R-r»fc»'©«RJ|S ELECTS* 50 



L-TV»*. £©gft$SELECTri, MfPStVSOK: 
**3ftTV>*. S^@K2 3 2 1i <D—Jj<DA 

#«Ao ~Ai»fctt. £&IU»2 3 1j ©tfi^LTo- 
LT 13 7!)iA*$n§J:3{cXgllHl?S2 3 1. ©m*«D 
o ~Dn*S^KSnTVJ«. SiR[U8&2 3 2 1 j 0ffi£ 
©A*«Bt ~Bi3 + .fc«. fHWSB5 OKE*anfc 
L*VJ*Ho ~Hii».tfAft£tt5J:'5£Hfl&S5 0 

[0 0 6 5] t®mn&2 3 2 2 i tt, A^J«Ao ~A 
u*.'s(DA2j£A#jgBo ~B 13t .^©A*fcjtttlniff 
-r*©*»MJ|C'f4CE>3&»*»*-r«fc»e!>i1!»JBADD/ 
SUBStLTl^. COSWWiADD/SUBtt. iftl 

mss 5 o icsattanT* o> s^^xifrfrjtawi i , 

Wjj,-", Wij,"-, W.j #!£©«© £€rr»£&Jfjjs 

u fi©fi©t#tt«n*i&*-r*<k5{ciw»snT^ 

3. DDM#Sg2 3 2 2, ©-*©A*«Ao ~A 

S^®K2 3 2 1i ©ffl^A^Stl-SckS 
3 2 1j ©ffi*«Yo ~Yii*.**JM*3nT 
^-5. «»S2 3 2 2i ©IWr©A*»*B» ~Bi3*. 
iCte, Uyx*2 3 2 3 1 ©m*Ro ~R l3 *.#A7J5* 
nS«t5l^vX^2 3 2 3) ©W7J«Qo ~Q 13t .*tg 
ttSftTV**. ^©JJPM#^2 3 2 2) rJ. 14 

©T. :*-/1-:7n-ft£&fcl»,fc5.;:» 14+mlfy 
h#&g££n-5. mttS5K<tD^»5n^)«Tab 
S. 
[0 0 6 6] 

[^5] m= 1 og! b 

[0 0 6 7] l^X* 2 3 2 3i tt, £U7S8CLEA 

R (Cfl^ C L R R E G £ ft£ t P9gS©«8x- 

fWirVTiStU #&S§WT !;gWT_R E G #A* 
^n^xh^^rx-^A^Do ~Di3..llA*$nx 
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CLEARfeilCtaiWTtt £t>£$iJfll8B5 OK Dis IC7 HkXR. ~Ri3..a<A:*j3ft-5i, -?-©7 H 
»«SnTV>*. x-^A*«Do -Dnt.lt b*R. ~Ru..lC^3n^:x-^Do ~D 6 St- 

Mffcft8g2 3 2 2i ©ffl#$So ~S l3 + .lrg^$tlT ^IHAMDi ~D 6 frt>tiil3t%b<DH&5, ^t'JR 
V>5„ AMn.i ©&7FI/XR. -Ris^.^^^n^x-^ 

[0 0 6 8] 0 913, S/^t'f F*H4i£g!Il?82 3 3j Do ~D 6 tt. (Tfcfr'&l'^A* 2 3 2 3 j 

S'ytW HWttSdHHl»2 3 ©ffi^x-^) R. ~Ru».«iS;6(C^-rM^SWL 
3. tt, ^^URAMimlCJcOllrtSnW*. £© TV>*. 
^tiJRAMmitt, S0«ffia»2 3 2j ®WXjr2 [0 06 9] 

3 2 3i ©tB^jiSQ. ~Qi»*.C7Hl/AA*JSADo *J0 [5*6] 

D 1!!) = 50Xlogio {g (R23 23) ) } +26 

= 50xlogio [1/ (1 + exp (-R 29 23i ) ) ] +26 

(g (R 2 3 2 S) ) ¥=0) 



D2 3 3 1 = g (R2 3 2 3 I ) 

g ; s^t-r mm 

D83S) ; TFUMzmfttZT-? 

[0 0 7 0] 5£6*©gtt, i/if&f PWfrCfcD. 0 

1 0 KjRflWtfcarUTV**. ffc^. 

§£g«> in«gll&2 3 2) ©1/^2 3 2 3©^ J» 
x-^Ro -Ris^^O-l 0 0 <Dffl<Dmg.ft.mzg;& 
tZ>Z.t\ZlS.Z>. ^X^2 3 2 3) ©ttJ^Ro 

-R^^-o^-feRo ~r.-i ^fflb^v^aati, tag 

H#ttm»@%2 3 3 , -ctt, ^6 t^-rt* 
©««*>*ltv»*. cna, aj¥SS2o*^-^A 

fcflWWXSj KiOattfcffSfc&T&a. ^6K 30 
.fc£*J»£««, x-^A^Bl 0©;W*7y7> 

[0 0 7 1] 01 ltt, /WX584I38&2 3 4j ©$$ 
£gT*>©t&5. ^X^4H2S2 3 4j «, 

2 3 3) (D&fimGo ~G 6 jS»6"1111111" 
(1 0 SftT 1 2 7) 7 s> 7£ffV>«*f /I 

;k*s. ta^j-r^fc*©fc©Ta&s„ ^vmrnt. 9- 

9 Aflgfi 1 0 0AW*3B£@Jft 1 4 s £|^-T&£© 

-©ft^fcttbT. ^-©piffl^raii«B§-rs„ 

[0 0 7 2] %ffStt3 0©«l^ 

[0 0 7 3] HI 2lt &ggB3 OWflfc^arffc© 
T&S. ^SB3 0Tfi. A*»Si,S»,— ,Si .• 
-, Sb fc#U«*I»2 0*&A;&3n&@*/WA 
Si.Sa,-",Sj ,"•, Sb £. $&©:^a-D>Stg 
* (KT. cfltbTi&Ef *) 33i,3 3i.— .3 3 

k 33, fc-etuenauu ^i-D>^»gg 

3 3i, 3 3a,'", 3 3k 3 3, -Cfi>f5£©ftg£U 
fe©%-?-©iB*^^B4 0 UttbTtitt-f SO 



(g (R 2 3 2 S) ) =0) 

[0074] st*gg3 ott. aunts 2 o & nat£. 

&A*«SSi,Sj,"%Si Sb icfi©ni-P 

>SU¥g&3 3i, 3 32,---, 3 3i 3 3b ©&A* 

Mtz*n : ens.Mz&i&tzrztb<Dtiim3 it, sa 

**Si, Sa,--, S) Sb t#zla-D>JS»SB 

3 3i, 3 3 2f 3 3k 33, tOffllZ^n^n 

ffASnfcbXc<a©->+-^Ai(S^«#ffl53 2>,, 3 2 
12 , • •♦, 3 2u, 3 2i, ; 3 22i, 3 2a» , • • •, 3 
22k,'-', 32a, ;32ii, 32ia,'", 32jk,"', 
32i,;32bi, 32b2,-", 32bk,-", 32b, t. 
0f«O">^-yX«l^«J|t»3 2 ,,, 3 2 .2,-", 3 
2ik,"', 32i=; 3 2 2 i, 3 222,"', 3 22k,"-, 
32a,;32u, 32i2,'", 32u,"-, 32i,;3 
2bi, 32b2,"', 32bk,"', 3 2b,©iH^jSrA*t 
Lffi£©i£££f?5fc»©cfi©-3L-D>«gg|>3 3 
i,3 32,"', 3 3k 3 3, £:£flt;tT^£. #A 

**Si.Si,—,Si St tt, S(ggg2 0©ffl 

ASgVi.Va.—.Vi Vb (Tfcfe* 7*7*2 

^UCNTnti, UCNT234 2 ,-", UCNT210 , 
•••,UCNTa34b©«-ffl*SS) tClO^O^^nT^ 

[0 0 7 5] 6B$3 ltt, A*7-f >3 1 li, 3 1 I2, 
•", 3 1 li 2 1U ©*&*ib*{C, x-^A* 

X9-f>3 1 2i, 3 1 2»,---, 3 1 2k 3 12, 

«ixT»*»*a*n/tj:t*Ht*, sj?gfi2o©ga«! 

2 1 tR-©«J«S*UTV»*. 
[0 0 7 6] ^^Xtt^jSW«3 2m, 32,2,'". 
32ik,"', 32i,; 3 22i, 3 2 2 2,'", 3 22k," 
•, 32a,;32|t, 32)2, •", 32n,-, 3 
2 )t ;32bi, 32b2,"', 32u,-, 32b, tt, ■£ 
©ft«»bxc«Jc«3EanfcCi«|»#. iSU?g®2 0 

©->^-7 p x^-&m#ik2 2) 1 t^-©«^^^n-?nw 
[0077] mi3\t, -3.-u>m.nm3 si. 3 32, 

•",3 3k 3 3, ©fiB*^«^*g-Tfc©T* 
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•5. £-a-0>&ggB3 3i, 3 Zi,"', 3 3t 

±££7?**, r: a -D>iR^3 3 k £tt*LTl!l0J!r 
•5. 

[0 0 7 8] ^a.-D>«#gB3 3 k fit, S^t-fF* 
tt}g#IalSS3 3 3 k TfTfrn-5i£3*©l*l&#ffl>tU *> 

/Uia«£BK£«*.TV»»V»0kt, ?gsse3o 

[0 0 7 9] S/$*e-f Ffttti£gl§l?&3 3 3k (J, Stg 
®»2 0O->^'f H1MBWHll»2 3 3i 

Do ~De fit, ~Ri»*.i(tSC7fe:*'r 

pi«**bTv»*. rfrt>i>, st7fii. nmtmnt) 
ftwitsM, iC6tiRi-T*^. *HgaH*sf?fcfc 

3b -So 

[0 0 8 0] 

[5$7] D 33 3k = g (R 3 3 2 3 k ) =1/ ll + exp 

(—R3 3 2 3 k ) } 

g ; *y9*i h'HSc 

R33 2 3k ;7FWX <fiLTn«ttW*)»T*) 

[0 0 8 1] gUli OPtifiS 

[0 0 8 2] »;RgB4 Otlt ArtiBli. I ».♦♦*. I 
i ..... Ic C»l/«»S«3 0*6A*SnfcflH*^ 

., H i. aws«3o©m»«Gi.Gj." 

•,G k G. (•rftto%^*URAM»»u. RAM 

3 3 32 , RAMsS3k,"\ RAMs33c ©&tH7)SjS) 

i -p^jMisnTv**. 

[0 0 8 3] Wf|g«5 OflBBJiS 

[0 0 8 4] 8SitPl£tt5 0fii. «3?2ltt2 0, 3 0IC*f 

u-tn-enfltt&rsx-^fcBttrs&aaeiiHHiK 

fc, x-^A*Sfil0. ^SB2 0. 3 0*5<fctf3l 
*«fPfi*H83iB»fc«l*.TV>*. i2teH]5&fii, 

^-^»#«**2 2. 3 2fi:Ml&b^->^7 p XiSS-g-# 

a 2 ©2MHBilrt"*fc«&©;Py ? 7 >y -ff—DVt 
[0 0 8 5] OS 1 OHltMCD^) &fir. m 1 ©H*S 

Wco^t, ^oKfP^JjrfiWItatflfii^^TRWU^ 

[008 6] ftMWHMME 
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[0 0 8 7] *mmm<D-3.- ; y)i*y N^-^fit. * 

©MS»f£fi:$fc3i-&, «WgB5 OfcrJcD, 'Jt?m 
^RESET^^lXiry hffi#SET_DCNT, SE 
T_UCNT. CLR_REG*t^iSn5. CMC* 

0, f-^A*gfl 0*5<ktfjKggB2 0. 3 0 ©7 
'Jy77Dy7FF, 7y^*«7^UCNT, 9*>y 

n«jesn*. *&. x-^a^sbi ofcittsgg 

B2 0, 3 0©^ ; EURAM^e.Wr«ffllgB5 0©E 
[0 0 8 8] 

[0 0 8 9] fM*MnWHl<lt7T&£. **SS#!l©^ 
a.-9Jtv*y h7-*tt. MUSKS O©»*fcJ:0, 
rfx-* ATlgfil 0**. ttffltt* 7)V7 
r**jY<D\-X¥) £MIU ^©r-^ S«SSS 2 
0 icttLTiHATS. jfcHT. SjfSB2 0*J. *©A 

K»l/Tffiai"*. IC, 8mS«3 0*i, -?-©A*fC 

[0090] x-^a^jSB i o ^©Mgftre 

[0 0 9 1] 01 4*iD«l 514. x-^AAgfil 

0T©M3»fe©s&ttt£ar *>©-?*£<, x-^a*s 
g i o Ttt. sr. ftBai*^ 1 1 1 , 1 1 2 i 

1. ..... ii. nfimm&U5 0fr$9mmn&fti6T 

M»l#ft&BKU ^©fit?g£2jt&©31:4©x 
..lli,.... 11, It T-^SSk77^12i,l 

2 2 ,.... 12! ..... i2. »c»UT*n*nw*r* 

(Xfy7s 10 1). 

[0 0 9 2] 1 2i, 1 2i,"-. 1 2 1 

1 2. fit, &BN#?1 li, 1 l2,-... 1 1 1 1 

l. a^x-^A^snst, *©r-**ft8r* 

ttfefc, &;W?7'y7x-7;H 3i, 1 32,..., 1 

3i ..... i3. fi:»uTta*rs (xt7 7sio 

2) . 

40 [0 0 9 3] &^?^7f7r-7;H 3i, 1 3 2 ,..., 
1 3 1 13. fit, 12i,12 2 ..... 1 

2i 12. *^7HWX Cr&fo5«J*7 f -*) 

Ro~Re *tA^$n-5t. WFI/^Rn ~R« \Z 
««$tl&T-^LTo ~LT 6 SR^fflb, ft7?7 
#"7>*UCNTi4i,UCNTi42,---,UCNTi4i," 

., ucntm. tcMi/Tta^rs. ^ntcto, 

5>A^ 1 2i. 1 2»,»; 1 2 i ..... 12. ©iSJ^X- 
^Ro -Re (Xfy7S10 3) . 

[0 0 9 4] &7y7*f>^UCNTH.,UCNT 
50 i42.---.UCNTi4i ..... UCNTm. fit, MW&W 
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5 Oj4>S>S ET_UCNTfl|^*3Wrf*t, S^y^ 
7y77 L -7>l 3i, 1 3 2 , 1 3 i 13. © 

ffl^Jx-^LTo ~LT 6 £x-^«Do ~D 6 tK* 

atr (xf'^s 10 4) . 

[0 0 9 5] ^Ut. \-Z><D)VV7M*.W&\ 4. 
ffSH5 0*>6S*P/^XBi»*<S5«^n, 7>Jv7*7 
P'^FFui ©A^SSETKAASnS-h, 7Us» 
^7Dy^FFi4i tt*©|*i«tt»J&» "1" fcKJfcl* 

n, and 1 14 1 fcttWrtiQjfe&flWi" status 

tf&S (7f»7'S 10 5). 

[0 0 9 6] £©£<*, JW?7y7"f- 7;H 3. CO 
dl7J«^LTo ~LT 8 *S-T^T "0" (7nX 
y7*S 1 0 6 ; Y) , AND 2m IJANDlui 
UTil^l "0" fcEHTrfSO-C. AND 1 mi U7y7 
*^>^UCNTiu ©^J&SgENABLECKf^ 

"0" *m*-rs„ 7'y7"*7>^UCNTui tt, W 
MENABLECI^ "0" tfAtZtlZt* 

bSjf££«&<hT 3 (Xx<y7 r S 10 7). -rfcfr-s, 

[0 0 9 7] mz> ;P-^7'^f-^H3i ©tfjTJ 
ft^LTo ~LT 6 *ff^T "0" T*V»fc (Xf-y? 
S 1 0 6 ; N) . AND2i4t BAND In. \Z$$LT 
m^"l" SWTJ-rSOT?. ANDli4« \Z7y?tt*J 
>*UCNTi4i ©WS&iftENABLEfcf^ "1" £ 
7y7*f^UCNTi<, t«EN 
ABLEC©^ "1" #A?J$n££, CLOCKS 

*fi-6±»f. a;wsdo -De \zxa^ntitsoyvm 
(tuttfrytrvfj—yfri 3. ©tftfjx-*) 

LTo ~LT, #>£7y7#<7>h£5!§i&-r5 (016 
(a)(b) #R8) . M:ft©B#mig$©©-&. Tyfts^ 
>^UCNTi4, tt, *^>Kfil*f "1111111" 
t^5i, «r±tf«^CARRY£ "0" *5 "1" <!: 
U ffl**CARRY#6**8112 0fc#.VCflf±Jf 
<t^CARRY£ffl?jLtti;#.& (016 (c) # 
HR) . 7y7**«7>^UCNTi4. «. «J±tffS 
fCARRY^OR.n <£^L-T7 U y^7Dy7F F 
i*. fcWfcU -£-©l*ieM*lB£ "0" fcRjOT*. 7>J 
•y7 > 7Dy7'FFi4i tt. ANDli4i fctf-l-TTy 7* 
*9>^UCNTni ©W$)iSENABL Efcfg-ff 
"0" £ffiftU 7^7** , 7>^UCNTi4. ©#-7> 

NTt4. tt, ffi±tf©^CARRY* "1" *>S "0" 
tU i£»§£B2 OtMLTffiltftltCARRYCttl 
fi£t>T> 7y7"*7>?UCNT 
M! tt, frfrwxs. £Sip/i;PXBio^6.0f^©Nr 

s. ^nicko, #»&&snfcW7X7i 2.©&8 
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ns. nwiwwxs. «, x-^A7j^fii o com 

7*S10 8) . •feftJ&.fc. ;H?7y7f 

-7 , ;n3. cornet "i 1 1 1 1 o o" Tfss«-&s 

[0 0 9 8] lrJ0/WX»±Bifrl 4i tC«»gfi5 

0 *» zmm/viz Bi o *^ffli*nTBif5£co«f w©Sj§© 

©% (Xx<>7S 1 0 9 ; Y) , *C1^0/WX^4 

1 4 1 ♦! 5 o ifi z&m/vvxBit 

10 2n3£. %.<DlO<D/VVX%±®ftl 4i*i fclO© 
/W78&E8&1 4. tH«afy7S10 5~Xr 
y7*S 1 0 8©fj^£T£. ^©<t5(CL-T> £T©/1 
^X?3£|s]!&l 4i, 1 4 2 ,--«, 1 4. 14. tftgj, 

Uf«;7S 110). I¥;t;^B 

fc« COWHtt. 2 0 2 t^-C**£fc]Wff*Ll.». 
[0 0 9 9] ^%B2 0T©jSlllilf£ 
[0 10 0] 01 7i5«fcO:01 8tt. igg£B2 0TCD 

a? 2u, 22. 2 ,---, 2 2 t j , 22n,fcJ: 

tfft=a-D>KdM82 3i, 2 3 2 ,---, 2 3i 2 

3b tt, S2PA;P7Bio^J:^io©^/i;ivxSi *t 

ATjsn^i, *n-fn¥ffi/TH*©jaa*fi"5© 

•»?. vr7\*i|g£}R&gB2 2u:fc < ^;Ut:i- 

^>a^^^g&23 ) *f»UTK9W*. 
[0 10 1] SHt8g2 0TB, *-f. &^a-n>i£ 
2?g&2 3,, 2 3i,--, 2 3i .—, 23b ©&&&I1IS& 
2 3 1j, 2 3 la,'", 2 3 1 1 231b \ZfflWm 

15 0* 5S*/t^x Bio nfistmtstiz. zwmm/vv 

30 XBiott, ^-^A^jSill 0©7'J>y77a>>yFF 

i4. fc«^igg5 o*^^m^nfcS2p/i;i/XBioti^ 

— T?»<&. ^miB]SS2 3 1 j >9 2 3 1 1i T 

tt, 7Uy7*7D-/7 , FF2in l ©A*SSET(CS^ 
/t;WXBio*tX*Sn-5. 7U y^7ny7*FF»inj 
tt. *©©FWtK!£7J* "l" CIS«v*n, ^7>*-7> 

^DCNTsaiii ©&WS4aENABLElCll-^ "1" 
SfflaUiUft*. y<7>*"7>^DCNT 2 3iij tt. 

cncj:D, CL0CKflr^«i%±tf. "11001 
ooi" *6^>*»»hft*n-?nBi»r* ttf 

40 s/T'S 2 0 1). 

[0102] ®s©iBfr B i©iiija©©-fe. ^-^A*g« 

1 OfrSfiJf/WXSi *tJSgge2 0©A73«S. {C 
A^^n^t, A*?-f>2 11i *±t«frSNK5'f> 
213ii, 213. 2 ,---, 213. ),-•-, 2 13n^ 
lTft'>t7*X»l%i({M2 2 l i, 22n,-, 2 
2d.-, 2 2nl:f^WSi d«A**n« ttf 
•^7S 2 0 2). 

[0103] S'7-7';*tt6iWMll» 22.) ©iiS^T 2 2 

in a. A»*iNfcflr^/t^si *«A*«n*t. 
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^JWDSu £ffl?rr£ (016 (d) 

,C, 01 6T?fit, SJPtWTu t*t4 tT*5©^-tCO 

©SgjWTkn* «BU Wn*0) (Xf«^S2 0 

[0 104] COt*, ^^tt^«fmWn#0T?» 
St Uf'yyS 2 0 4 ; Y) . HHZ<fyx'2 2 2.j J0 
fit, «W8lt5 0©(MfPK:J:DjB5*9'f>2 13ij«aE 

ku fl»/M*DSu*<f >/t-*2 1 4i,ic»i,t 
m*u&v»J:3k:-rs (7f^s 2 0 5) . unicfc 

D, 5/^^H-&«f*W.i«» "0" ©»&©*Jfc0tfrfc 

«>^S 2 0 4 ;N) . mmx-i y?2 2 2.ifit, M9P£ 
fi5 0O$«fflfciDg^7-f >2 1 3u*jMfrfr-f. ffl 

^AjvxDSuS'f >n-*2 1 4. j tc^uTaj^-rs 

J: 5 

[0 10 5] -f >K-9 2 Hull ->x7 r Xil8-&igg # 

«2 2ij©ffl***A*an*t. «**g«u x-* 

A*X7-f>2 1 2, S^UT=o.-a>8aiC«2 3j \Z 
6) . 

[0 10 6] -a-a>Sdf»2 3, 0&&I1IK2 3 1 
i Tfit. *^>^231 1, ©OR23H1 {cm^A^X 
DSi ' #A;*j£n5t. ORjsiii ifiyVyJjny 
yFF 2 3iu OCLEARilcS^ "1" £ttJ*TS. 

"0" KBB£4tl, ^>*^^DCNT !S ni ©* 30 
3»«iENABLECW*J|Q*»6flr^ "0" £UJ#l,fit 
^*>#$r>*DCNTi»u, fit. W&SSEN 
ABLEfCffi^ "0" #A#£ft£t, *«»h»flt* 

• 39»ffl*snft*>-3&«^*«ttf->^-yxis#aoit«2 
2.j^6 flre/wx d s 1 1 snftjj»o fc«^fi±, 

tf/^MDSi * *iOR 2 3in CA*Snft^©T, 
y^>*^>^DCNT 2 siii fit "0 0 0 0 0 0 0 0" 

23iij fit, *«» Vm* "0 0 0 0 0 0 0 0" tftSt 40 
fijfgDfl^BORROWfc "0" »6 "1" tU HI* 
JSBORROWA^ffietlifBORROWSOR 
23HJ Sr^fiLTX'J ^7 r 7n^7 p FF 2S iii iCffiTjL. 
*©l*i«tt«S "0" KRjrT*. 7Uy/7D.^F 
Fasiu fit, y^>*0>^DCNT 2 3iii ©W^E 
NABLEIClB**Q*6fi^ "0" fttf|*U ^>7> 
*'7>3'DCNT23iij ©*<7>h»if^^7$-a-*= 
cntiO. #<7>MICNT<, -CNTr OTftfrS 
flWWXDS, ' tgips/WXBio t©AVVXMBiT 
i •' t) a^StlS (Xxy^S 2 0 7) (E16# 50 
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m ; t>f3.fr\Z. 016Tfit. XSttfflT, • t#7 tT 
&D, ^^^httCNTo ~CNT7*< "1 1 0 0 0 0 
1 1" (1 OtftSrCfitl 9 5) TifeS) . 
[0 10 7] W^^DCNTnm fit, 
MWi&7©©*>. #>7>hfiCNTo -CNTr £Hi 
*«Qo ~Qr frZ)ly97y7f—Zf)\'2 3 1 2j it 
ttbtBTJ-f*. $*»#"»*DCNTa»tii fit. •£© 
©•fe. MWBW5 0*>&LOADJ|KSET_DCNT 

0 0 1 0 0 1" £K*&tr. 

[0 10 8] )Vy97V7 ; r-~7)V2 3 1 2, fit. ^"7 
>^"7>^DCNT 2Slu *»6*»7>h*CNT t ~C 
NT; ^ATJ^nSt, WHl/XCNT. ~CNT 
7 (d&^tl/t'r-^LTo ~LTiiSK*WU iP# 
@j&2 3 2) firMLTtHTJ-f-S. CntC<fcD, #<7>h 
fitCNTo ~CNT 7 ('ttS.t>%n)V7MWT i * t© 

®£tt£ Ury7*S 2 0 8). 
[0 10 9] Jra^*@K2 3 2, ©S*?@K2 3 2 1j 
fit, v 2 7 y Zf7—7)l> 2 3 12) ©fflTjx-* L T 
o ~LTn#A?3i|Ao -A.sfiTATjSnSt, -tO* 
$tE17Ji®Yo ~Yn».^&APMIHS2 3 2 2, fCttl/T 
x-^LTo ~LTis fctflTj-f -5 Uf77"S2 0 
9) . 

[0 110] iOMffH2 3 2 2) fit, 3ft®&2 3 2 1 
> i»6f-^LTo ~LTis#A#SSAo -An,. It A 
7j£nSt, 1/^^2 3 2 3) a>eA7jfflBo ~B 
is^.lC-tOftfcx-^Ro ~Ri3 + .&^*Wr. -5-00 
in«g82 3 2 2, fit, MWSB5 0^&«m«A 

dd/sub ^ a* s n^iMfflm#ft «k 0 Jn^^«©d» 
A7J«Ao ~Ais..tcA7J^n&A77T-^ 
LTo ~LTiaSl/^^2 3 2 3) O&itx-^Ro 
~Rt3*.C^UiP**ftfii«*-r-5 Uf^7'S2 1 

o) . ft*, ftsi©e^LT» ~LTi»*ffla-r*t* 

fit, l^X*2 3 2 3j ©^x-^Ro ~Ri St .*t-lf 
Pt$5fflT?. iD^^2 3 2 2, fit, ATJ^Ao ~A 
^..^©AAx-^LTo ~LT,3*-yatJn^fcfit 
&irf SCt iCftS. Jn^»gg2 3 2 2, ©A* 

«Ao ~Ai3+.fiI5r-*LTo ~L T,s *tA7j$n-5IS 
IC«. x-^LTo ~LT 13 ©ffi»:*tl 4T*-5>©ICM 
UATjSSAo ~Ais + .©*ffft^l 4+mT*S©T, 1 
4 + lffi£Lhfi:fit "0" jWHton«. iD«^S2 3 2 2 
) fit, CO«t5Kl/TjP«»bJt^*, tB^SSSo ~ 
Si3*.*^l^^X^2 3 2 3i t^LTW*-r«. 
[0 111] ki?A^ 2 3 2 3) fit, tP$W8§2 3 2 2 
) ©{11**^^X^2 3 2 3) ©A?3*$Do ~Dh*. \Z 

WT_REGSS©1-§CtlCJ:l3, x-^Sr^g|5IC« 
i^TS Ufy7*S 2 11). 
[0 112] CCT, 1DM©3§2 3 2 2. j&W/W* 
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Si. Si. "'.Si S, iZ*n*tm&?Z£T<D 

^&|sl?82 3 lj *<fct;j)n«JH3B2 3 2, «, &©S 
WW* B i o * J: tW»^/t;PX Sim *» A* * n* t . 
M*. Xf7yS2 0 l~Xf-^S2 1 1£«&DjIL 
Tff5 (Xf7^S2 12). 
[0 113] JnM©[elK2 3 2 ( ©jgftLsIB 

2 3 2 1) tt, A*«Bo ~Bt>*.^©AafctHAI3i 
JRU JH3*»Si2 3 2 2, fc*fLTU*VMI*taA , r* 

Uf'^S 2 13). «gS§2 3 2 2j .4, 7>f~v 
7S 2 1 0 £n*£l/T. l"S>** 2 3 2 3i ©&8x 

M»£fT5 Uf7^S2 14) . 
[0 114] Ui^X^2 3 2 3i CL3H*fcS9ILfc 

3 3i 14. l/^^2 3 2 3j ^SflWx-^R* ~R 
is*,£tt*tHLx-*AM&ADo -ADuCAM 
5. £©£#. 7HK*Ro ~Ris*.©5£Tm«j«« 

5/£*E-f P«MHttFBR2 3 3j tt, THU 
XR. ~Ri3 + .*tA*$n5t, 7HP-XR. ~Ru+. 

082 3 4j KSj-LTffl^T*. crntctt). ^t-f 
HI8aic£&£tt»2£&#£n£ (Xry^S 2 1 5) . 

[0 115] AWX*£®»2 3 4, tt, Sifl»8B5 0 
;^SSET_UCNT,f^£g{rf-5 9, 77 

^■?^UCNT!H)©T-^^D» ~D 6 fc->i^E 
<i H^ttS»0K2 3 3i Offl^Jx-^Go ~G 6 &ft 
*atf Uf^^S 2 16). 

[0 116] ^M»±B»2 3 4i (CSWfJPg 

s 5 o ft zmmwvx B 2 « ^isn, 7 u ^7 □ ? 

^FF23oOA^SSETlrA^SnSt. 

082 3 4j ,4, x-^A^jS«l 0 ©/WX5S£fclIf8& 

14, tH*fcUT» m^/V^St £tti#))SCARR 

3 0\ZMVT thtSftZ Uf7/S 2 17). 

[0117] ®&mwz omrnfc 

[0118] mnmw3 om F#ttstgni 

B3 3 3i, 3 3 3a,»", 3 3 3t ,— , 3 3 3. 

fifftottv»cts»#» JR»SB2 0i:l^«©ffiaii^ 

S/^'f HWtiSaHaI»3 3 3i, 3 3 3i.— , 3 
3 3 k 3 3 3c », -t©a*S**K«4 0K:# 

[0 119] agRBBM OTOftffc 

[0 12 0] $*gfi4 0T«, S5#Se3 0»62S 

■nrawsn*:* 8 — * 1 1. 12,«-, i k ic 
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^-!/XiS^«f«W*«jeU&»&fc»4, ftJMWaO* 
67^7 r «V hJc¥\Z 1 o^»*Sn& 2 6 fl©x 

1 a»A**n. i^#**&**wT4:5 
[0121] mwmm 

[0 12 2] ^mmm<D-=L~y)V^y h<7- 

10 ««*flsr«B»-p» x-^A*sei o©sa*^i 
1 ©&s 1000 era** a= 1 ooo), mxmm 
20, 3 o<D*n j eti<D=.3.-ti>m%.8t2 3, 33© 

1 0 0 0 (.-rfcttb, c = l 0 0 0) , truy? 
OM»S2 0 0MHz (£ny£JSMSl45 n s Cr& 
fc^jIMRt&l© l*ttt = 5ns) ) t 
[0 12 3] £1*. x-^A*SHi o©i^©;i;i-x 
58±@B14 ( Wgf2 0i;iWXS l 

Bit \ztt-rz>mmmmtf&± ioit t&sot, i o 

20 1 (C^n>y^^5n s &*Ht*:5 0 5n sT&5. # 
IC, 2 0 ©SMSHT 2 2 1 , j S , 

*mm-zn%<?)\z&mimmt, s*i o o t-?&s© 

T, 5 0 0nsT$S. iot. «»SS2 0©^IhI 

?§2 3ij ifimmw7,vs> ' ommmmzmittz 

<D\Z<&gfci%ffll$* ft* 2 0 1 t tl£t>% 1 0 0 5ns 
[0 12 4] Sfc. ^-0>&ggB2 3i Tf4, 

^ xijmm i o 1 4 , ^w^t-s^t 

©m#^;^si {cot/iTffia*-rs©T. nzi-m. 
5t7 1000 n«ia*ff 5 £ b\zttz. i?T. ^nic^s 

^NfWf4, 1005ns (C 1000 1 0 0 5 ft 

s (t^Dlms) Tfe*. #^i-D>?g 
902 31, 2 3i,— , 2 3> 2 3. !4-«U?*tffc 

^JtTffia<£*5^^5©T?, «^S2 0©^S^Ma 

0£«HgB3 0<&fc>-irc) ©^a^«}4, 2msT» 
S. 

[0 12 5] £fc. I©Xa-7M'y h7-i?© lg) 
40 *) ® ffia££9cl4. 2 0 OH (10 0 0 

X 1 0 0 0 X 2 = 2 0 OH) t?a5S©T?, 2 0 OH/2 
ms = 1 GCP S(Giga Connections Per Second) "Cab 
£. -j^W^^i-^^i/ hy-^©lU>Wabfc0© 
Maijg-&^, ISWMCPS(Mega Connections PerSec 

ond) -cab-snttitts-r-st, &mmmw°i&ttez 

[0 12 6] (»l©HlgW©^*) 
[0 12 7] £©«fc5tc, *HJS«fcJ;n«, SM^T 
C«tOv*^ilS-&?!fSW©lftff*SlfT-r*©T, *s 
50 »fctt*T@(WIil**S<-C*, J«BBMfcftH*Ct 
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[0 12 8] (Jg2©!IJ&0f) 

[0 12 9] ifcfc, »2©aE»«K^lr»T, *©*ffcfe 
cktWfflfctfcHJTS. H19tt. S203SB«fc««= 
a-?**? h^-^OfcfcOHfc©****'*'*)©'? 

[0130] **}fi^ioiHiKtt. ^y^»^aoii*ff 

X|ft6ftJ|£BK6 0 tZa-n>Sf|i?57 0 
■T4BIHc»LE»an&«iiJW(f8 0 fc««ATV» 

[0 13 1] ^^^»*Wltia»6 Ott, affl©A© 
SSSi, Si,«". S. S. tbi@©a*«D 

Si • , DSi ' DSi ' DSi • tZ-t 

Sa,---,S. S. t^m*^SDSi * , D 

s 2 * DSi • DSb • towjtc-tn-eti 
jf Aan& a xbflco^!/x«^aw*2 2ii. 22 

22ii,"-, 22u ; 2 221, 2 222,"-, 2 
2 2j , 22»d;22ii, 2 2i 2 , 22u,-, 
2 2io ; 22,i, 2 2,2,-, 22, j,—, 22,b££ 

[0 13 2] E«24«, ^ailff2 1 5,. 2 1 5i,- 
•. 2 1 5. 2 1 5b OTMfrStlfcil&fcNi*. 3f§ 

1 vmmmomm 1 £«-©*«** ltv»s. 

^X»-&0tjnB2 2n, 2 2i2,---, 2 2u , 2 
2it ; 2 2n, 2 222,--\ 2 22),--- ( 2 2:t ; 22 
u, 2 2 i a , • • 2 2 i j , * • •, 2 2 ib ; 2 2.i, 2 
2.J,--, 22, 2 2.b©*tt-?tttt» JBl©* 

Jfc«©5/^^»^J(W*2 2ii iH-©«Jitft*LT 
V>*. « 5 T. H-©«J«B*fcl4-l-n-PnH-©f9F^ 

^#lt, *n&©MittRniMMri-«. 

[0 13 3] -:x-P>&3¥|I187 Ott. blfflZa- 
D>aM23i,23 ! ,-.23i,"- > 23b £f»* 
T^*. ^©-3.-n>S5itg52 3 !, 2 3 2 , 2 

3 j 2 3b ©^n^n«. jb 1 ©saiiw©^- 

U>fcg.&2 3i tH— ©i|(|rtSWLTVi*©Tf, 
©*j«S*k:BH-©«F#&#LT, -eoffM&BiWtt 
ttfs. 

[0 13 4] -ffttoft, ^HMOBKit. $gl©fSi& 

mom.n mm 2 0 ©as^aisaadra 2211, 22 

12 , 22u,--', 22ik;22ii, 2 22s, 2 
2ai , 2 2 2b ; 2 2 i 1 , 2 2>i,*", 2 2 i j , •♦*, 

2 2ib ; 2 2.1, 2 2.!,-, 22. ).•••, 22, bt. 



(15) «fH¥7-2 6 2 1 5 7 

2S 

#-a-D>*JMB2 3i.2 3t,»'. 2 3i 2 3 

b ££#KIW$:t>©Tfc£. 
[0 13 5] *IHM!©BKi& £©*5fc, 

*frwna»6otna-D>aaia»7 ot*»*u 
tv>*©-e. 02 ofc*-r«k3fc, cnssiifafi*^ 

[0 13 6] S^, ±iaiftWT«, S^XftSIIWH 
K6 0©Wa«DS' ©ftb£, na.-D>iS»[aK7 
JO OOnzL-P>S^tgl52 3<D$ibtZm-tLTmWls 

tzw. aniens <&©-?«&<> na-n>«jMS2 3 

• ©*b£«*l/r*>J:V». 
[0 13 7] £U*lMte*tfT*«W«K9Il/fc**. 

£©*6HT«*2EJBTiJ,irc&*. flAtt. ffl 

icfcjgfflwc&s. 

[0 1 3 83 

zz&mi£itzz.t\z&K)z/i-7x8i&ffim<Dmg.zm 
frr«©-c. (i) HK««*^s<r*, 

JW9ffSK*«tT*«tVi53»*S*-r*. Mir, (i 
ii) A-H^i7l:i!)-a-5;^y h7-^SiS 

[0 13 9] fcfc, |«B2fitO=i-5Jlr*y N"7 

sfcttftXjwsBaaai^tcjiDiijarrsoT. Ov) 

[0 14 0] XIC »*JB3E«©=a.-7;V^y h"7 
-*fc«fcntf, ->*:/;*»£fldreBM«BI!Bi*'f 9?ft 

■?-fc*.TV>.5©T?, (v) 5'^:/;*flft£ffStf'tfP'?&o 

T%®mz*tj£*!mt-czz>t^5$b%&m-%. 

[0 14 1] »*B4^U»«JH8E«©'>± 

7xie£S*iaiiMcj:ntf, (vi)=:x-o>*t;i>\© 
40 ftA*t»*r*^^-^is^w*©fiUir*«^©jiKir 

E(i) ~(iii) 0*Mte#r6^a— 9**9 
[0 14 2] ftfC, »*Jfi7Eit©">^^J6-&«^[a 

Kic«fcn«. ±E(iv)©»*«iu sic, imbrse 
m<Di'±'7mGft#\3imz&n\i> ±e<v> ©j»x« 

[0 14 3] JDAT, M«9l5«&»ai«9l6G«©<> 

50 ^-T'xifg-a-sigiHiKic.knii, x-^A , x9-f>ic<ko 
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"T < & < <h fc 1 fiU:© 7X S ©tfi # 

SlOldSt&SOT, (vii) B*©*ftifcl>T!SS4: 

[0 14 4] SD;LT£fc, M*8|4&»Ltf$«8eit 

<»=si-77,fcsm-mmz&n\z. (viii)*ws^r* 

C£lc<k9 -3.-d xJI^OA^ScSS 4 iCiKttrf- 
CO 1 4 5] JEfc, M&R 9 ©— a— O >t£gB8&£<k 

T?#*tV»5»***f«. £fc. (x) 

i fc J: t> -3.-u ^^©ftft a fttciiipf •& z 

[0 14 6] Jfl^T, ff$£l 0©r:a— h7 
-*©fca©BKfcJ:Wi, ±fi(vl)*J:tf(ix)©»* 

IB(i) — <i II> 0ttft***'«=3.-9;i'*9 h«7-? 

[0ffl©f!P£fcM 

[01] *»W©m a-^*y h 

9-^©&/&£S-r7ny70Ti&£«, 

[02] muzTKVttmmmoT-fxjj&mvMfiLZ 

[03] 0 2 fc^Lfcx-^A^SB©^^, 1/5? 

n^n©*j«ft*-rii»Ma-e*a. 

[04] 0 1 fc*UfcSdMI©+W»&UT©»H6B 
©*^<£^1-08S0T*§. 

[05] H4c*ix&awsit©^^is^jswa© 
tfMarrBSMTfcs. 

[0 6] H 4 fc*U&aW»«©=a-n >«»«©« 
[07] H6fc*Lfc=a-n>i«B©a&H(&©#| 
[08] H6KjRUfc^a-n>aOMe©iBJMIt@»© 

#§j&£^-rBs&0T&s. 

[0 9] 06fc*bfc-a-D>tg||[giJ©->^ff Fft 

[01 0] ■ 9fc«l/fc3'£*e-f HWHdte»*Cff5 
1/9*4 FMMH*©^ HHR©4#tt**-r^9 



(16) #M¥7-262 157 

[011] H6K«Ufc=a-n>aaic«©/x;PX«* 
BS&wa&SSrgTBKBT**. 
[012] HHC*UfcSWMf©lfl*liUT©WMt 

■©•irtft^t-iaiSHT**. 

[013] 01 2fc*bfc«W«*©=a-n>WHi 
©•MSaa-flUSH"?**. 
[014] 01 fc*l/fc3MM!©5 f --*AA»B©*rai 

Kfp^KiBj-r 5 fc© ©awe* s. 
[015] 01 iz^Ltzmmm^-^A^&momm 
io »ffSRWT*&ft©etnHT*«. 

[016] muzT&hitmMmtovuyi;, mm/vvx 
Bio, fi^/v^si *jaMH}/wxDStj tovm 
wx-rz *:© ©r»ht* -s. 
[017] 01 fc*ufcimfl©«i»mJi£i/T©**SE 
tt©^a«jf^si)ii«-r«fc©©s5n0"cfc5.. 

[018] HHC*Ufc*W«©«f»H«i:UT©«JI* 
B©ffllUftfP£iiWr«fc©©iiSn0T*-5. 

[019] *8H©g2©£ttfl£ff«*ttiaK©ftA 
Sg-TBSSBTi&S. 

a? [0 2 o ] 0 1 9 k: * l tz^mm<D~mmmm^vm-r 

Sfc©©#t&0T*£. 

10 x-*A#gg 

1 1 UR*? 

1 2 l/Stt^ 

1 3 fy*j97v"f*r—-9to 

1 4 /W73S&BSS 

2 0, 3 0 igggfi 

2 1, 3 1, 2 4 SM 
50 2 11,311 AA^f > 

2 12, 3 12 f-^/U?^ > 

2 2, 3 2 id-7^a«W 

2 2 1, 3 2 1 m&Wf 

2 2 2, 3 2 2 RH-fyf 

2 3, 3 3 -a-n>^gB 

2 3 1, 3 3 1 $&B% 

2 3 1 1, 3 3 1 1 #^>* 

2 3 1 2, 3 3 1 2 fryprytT-Vfr 

2 3 2, 3 3 2 JnMS?B& 
40 2 3 3, 3 3 3 5^*^ FWtSdHaB 

2 34 /W^IIK 

4 0 3b*gfi 

5 0 fWfflgB 

6 0 ^^X«*flW®» 

7 0 :ia-n>ifUtB8 

so *at^ 



-662- 



(17) 



6 2 1 5 7 



[01] 



[01 0] 



30 



I 

9 
A 



V1 
V2 



Vb 



Si 



S2 



I 
I 
I 
I 

Si 



Si 
S2 



* 

Si 3g Vj 



Vb 



11 

Hi ; 



112 



11i 



1 la 



Si 



S2 



Sb 



Sj 



Sb 



61 
62 



31 

g Gk 



Gc 



[02] 



121 



Is V * 9 



122 



12i 



79 



U*> 7.9 



131 



T - 7 to 



132 



5 s - - "7 ;u 



131 



JVv97 v7 
* -7 J\, 



12» 



13a 



T - 7 to 



141 



142 



14i 



/< X 



T 



14a 



'< to X 



20 



too 




y-g(x) g : KBffiB 



CHI 4] 



( 




) 






S101 


BaHJMMU.ll2,-.ll!,' 
n0ijitft*S**& 






S102 


121,122,-. 12i, • 

aMt?m.ii2.".lii.- 


•,12a*i 




S103 


toy 9 7 v-fr—fto I3U32.-.13L 
■ ;\Zt.&VVx9 12lJ2&-",12l,"', 
12a 




S104 


-,UCNTl4i. -,U 
7y7f- 7>13 


:nti4uucntu2, 

CNTl4a*i;Uy ? 
1,132.- •.lai. -.lSa 



C Bis*. ) 



[05] 



[013] 



Si * 


IN 


OUT 










Do Di D2 D3 D4 D& De 


WT 



22ij 

221 if r* 

222ij 



WJ*lSa50*& 



331k 



332k 



333k 



ft 14 a * 

(3 ft 



33k 



-663- 



(18) 



#M¥7-26 2 157 



[03] 



12i 



13< 



DO 


QO 


Ol 


Qt 


D2 


dz 


03 


03 


D4 


Q4 


05 


Q5 


06 


06 





RESET - 



ADO 
AD1 
AD2 
AD3 
AD4 
AD 6 
AD6 



00 
01 
D2 
03 
D4 
D5 
06 



RAM13I 




SET 
FFMi Q 
CLEAR 



)0Rl4i 



AN0214I 



LTO 



, LT1 



±T2 



.LT3 



LT4 



LT5 



LT6 




AN0114, 

61 



clock 

SET_UCNT 1 



00 
Dl 
02 
D3 
04 
D5 
D6 



CARRY 



ENABLE 
CLOCK 
LOAD 

UCNT141 



l J4i 




-664- 



(19) 



#H¥7-262 157 



[H63 



232j 



i r 



233 J 



£ * » 



234j 



[07] 



231 j 




232]^ 



[09] 



l.l 1] 



Ro 
Ri 



232jA** S 




233j*>>* 



Go- 
66- 



AND2z34j 



50** 



B20 



SET 
FF234J Q 
CLEAR 



Gb 

Gi 

G2 

G3 

G4 

G& 

66 

AND 1 234 j 

CLOCK— 
SET_UCNT- 



Do 
Di 
D2 
D3 
04 
D5 
D8 

CARRY 
ENABLE 

CLOCK 

LOAD 
UCNT234J 



-665- 



(20) 



7-262157 





LTO 


AO 


231jfr&" 


LT1 — 


Al YO 
; Yl 




LT13— ■ 


A13 ! 






Yl3 




HO 


BO ! 
Y13« 




Hi — 


Bl 






B|l3 






Bl3Hn 
SELECT 



SEL 



[08] 



-2321j 



2322j 



2323] 



A13 



AO 
Al 



So 
SI 

S13 



At3+o $13^i 

BO 
Bl 



B13 

rHBi3Hn 

ADD/SUB 



I 

SIGN 



DO 
D1 



QO 
Ql 



D13 013 
DtSHn Ql3w 

WT CLEAR 



WT REG CLH_REG 



J32j 

• RO 
- Rl 

-R13 
-RJ3hi 



233J^ 



-3111 
31411 



v-3112 




II 2] 




1 "TT315k 

, , ^ _____ ! , f ? 

3U^X/ ^3l32k 3l3jfc.^/ 313bk^X/ 3 ^ 4w< | 



i ~~ T~315c 



Sj 



Sb 



33c 



s 

a 

40 



-666- 



(21) 



6 2 1 5 7 



II 5] 



II 6] 



S106 



1 -o<B;<;UX&£@lft Mi fci*f 




S108 



S107 



7 v Zf t) V > * 
UCNTl4i >h 



T y Zf J) V y 9 

fflflfi LTQ-LT6 
?f l> "1111111" 




[02 0] 



BO 



80 



80 



70 



-a * oa i* 



^ # s » 



60 



a fi @ w 



X 



X 



X 



I 

□ 

m 
x 

o 
is 



60 

tx 



I * § B 



X 



X 



70 
-4 



I 

a 

a 
* 



jT-riJiJTJn_rLrLru 

ii 1 1 

i i 
i i 
i i 

(b)&$/<;uxBio [~| 



n 



-Ti't Tijt- 

-Tj*t 



[017] 



S201 



S*^** BIO *Sf|-T * £ * $ 2311j 




$207 



S208 



S209 



\232l)frJUy * 7 * 7"?- ^ 23 L 2j 



C H 18 *>» ) 



-667- 



(22) 



#S?¥7-2 6 2 1 5 7 



II 8] 



3 17^ 



S210 



to»»S2322j^V^X^ 2 3 2 3 j CD 
fcftffi Ro~R 13 vml -ft L /I/ -> * 7 v rf-f- - 23 I 2j 
©dl^7 LT0-LT13 fcii«*t4 




S214 



fiQ«»« 23 22jtfl/i>;**®Gm7 s -* 
R0~*Rl3+mJ::*tUL£ Off 



S215 



S216 



T>7'^^V^UCNT234J3&<'>/«-f K 



S217 



( ) 



[01 9] 




-668- 



